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Transportation  Test  of  Underslung  Charcoal  Heaters 
in  Fan  Cars  With  Bananas   -  New  Orleans  to 
Winnipeg      February  I95O 


The  underslung  type  charcoal  heater  (Luaninator-Mitchel)  has  been  in  fairly 
txtensive  use  for  some  time  on  refrigerator  cara  of  the  Canadian  railroads,  but 
it  has  been  installed  on  very  few  cars  on  lines  in  the  United  States  and  then 
only  on  an  experimental  basiso     This  system  makes  us©  of  a  heating  unit  mounted 
underneath  the  car  floor  connected  to  a  pipe  coil  installed  inside  the  car 
under  the  floor  racks,   running  entirely  around  the  car,   8  to  10"  away  from  the 
walls.    The  liquid  in  the  system  is  heated  in  the  fire  box  and  circulates  by 
convection  through  the  coil      Temperature  control  is  maintained  by  manipulating 
an  adjustable  damper  to  regulate  the  fire  or  by  the  use  of  a  newly  devised  ther- 
mostat valve  that  controls  :he  flow  of  liquid  from  the  heater  into  the  coilo 

As  the  temperature  of  bananas  must  be  kept  within  a  very  narrow  range  during 
shipment  (from  about  53"  to  ^S^Jo  depending  on  state  of  maturity);,   the  perfor- 
mance of  car  heaters  has  been  of  great  concern  to  the  banana  shipping  intereste. 
Therefore,  the  Fruit  Dispatch  Company  in  cooperation  with  the  Illinois  Central 
Railroad  has  installed  a  number  of  heaters  of  this  type  both  manually  and  thermo- 
statically controlled,   in  refrigerator  cars  used  in  the  banana  movements     The  UoS. 
Department  of  Agriculture  was  requested  to  conduct  a  transportation  test  to  com-= 
pare  the  performance  of  these  types  of  underslung  heaters  and  the  standard  port" 
able  charcoal  heater  used  in  regula-^  service  in  end  bunker  fan  cars.  The 
Burlington  Refrigerator  Express  Compaiy  has  also  installed  underslung  heaters  in 
some  of  its  new  fan  cars  and  two  weic  furnished  for  this  testo 

EXPERIMENTAL  EQUIPMENT  AND  PROCEDURE . 

Seven  cars  were  ueed  in  this  test,  five  of  which  were  Illinois  Central  cara 

and  two  Burlington  Refrigerator  Express  Company  cars.  Three  of  the  former  cars 
were  equtpp**  with  underslang  heafcers  and  fewo  were  standard  end  bunker  fan  cars 
for  comparison      The  list  of  cars  together  with  the  heaters  used  were  as  follov/^: 

Car  No.  Heater  Control 

A  IC  5OU93  Underslung  Thermostatic 
B-IC  50357  «! 

C-IC  5OU7O  Portable  (check) 

I>-IC  5OU37  Underslung 

50UU1  Portable  (check) 

?-BREX  -  7U398  Underslung 

O-BREX      7^399  "  « 

Test  cars 


Manual 

10 

M 
N 


All  the  IC  cars  were  of  the  same  series  and  wer«  recently  rebuilt  and 
equipped  with  fans.     They  contained  3-3  l/,2"  of  insulation  and  diagonal 
slatted  floor  racks.     The  BREX  cars  were  new  just  out  of  the  shops  and  had 

1/2*  of  insulation.     Car  F  was  equipped  with  the  Duryea  sliding  under 
frame  and  had  Preco  fans  of  the  usual  design  installed  beneath  the  floor-racks 
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whereas  car  0  was  equipped  with  conventional  draft  gear  and  new  Preco  overhead  fane. 
Both  BREX  cars  had  wall  flues  whereas  the  IC  cars  did  note    While  car  F  was  equipped 
with  thermoetatlc  control  and  heat  exchanger,  the  thermostat  was  inoperative  and 
the  car  was  controlled  manually  on  this  test«     The  cars  were  in  excellent  condition 
and  acceptable  for  banana  loadingo    All  cars  except  the  two  standard  end-bunker 
fan  cars  (G  aud  E)  were  equipped  with  Llquidometer  thermometers  for  readings  of  air 
temperature  at  the  top  and  bottom  centerline  doorway  positions o 

Heate  s 

The  Luminator-Mitchel  underslung  heater  is  permanently  attached  under  the 
floor  to  the  left  of  the  doorway  where  it  is  iieadlly  accessible  from  the  ground 
for  servicing  and  control »     The  heater  contains  a  heating  coil  in  the  firebox 
which  is  connected  to  the  single  pipe  coil  in  the  caro     In  cars  having  fans  under 
the  floor  racks  the  coll  did  mot  eartend  to  the  bulkhead  but  crossed  over  to  the 
opposite  side  about  12"  from  the  fan  houaingo    In  the  overhead  fan  car  (&)  it 
extended  to  within  12"  of  the  bulkheado     The  fluid  in  the  pipe  was  a  mixture  of 
to  percent  water  and  60  percent  Prestone„     Regular  sized  charkets  burned  in  the 
firebox,  warm  the  fluid  and  cause  a  flow  through  the  pipe  coil  in  the  car.  In 
the  system  with  the  thermostatically  controlled  valve,  flow  through  the  coil 
is  cut  off  by  thermostatic  action  and  bypassed  into  a  finned  heat  exchanger 
Bountsd  under  the  car  beside  the  heatero     In  this  way  the  fluid  in  the  fire= 
box  coils  is  not  overheated  when  circulation  through  the  car  is  stopped „  The 
bulb  controlling  the  thermostat  valve  is  located  under  the  floor  rp,ck8  adjacent 
to  the  bottom  Llquidometer  bulb  at  the  centerline  doorway  position.     The  burning 
rate  of  both  types  of  underslung  heater  is  controlled  by  an  adjustable  damper 
which  has  eight  positions,.     The  zero  position  closes  the  damper  completely  and 
is  used  to  eiftinguish  the  heater.     The  heat  input  in  the  manually  controlled 
heaters  is  controlled  exclusively  by  this  damper.     This  control  usually  is  based 
on  the  Rules  set  forth  by  the  Canadian  National  Railways  "Code  of  Rules  for 
Handling  Perishable  Traffics-Circular  No„  19-D,  but  in  this  test  the  banana 
temperatures  at  the  doorway  were  used  instead  of  air  temperatures  as  a  guide  for 
the  damper  adjustments,    Up  to  100  lbs„  of  charkets  may  be  put  into  the  fuel 
magazine  although  60  lbs.  is  considered  a  normal  charge. 

The  portable  charcoal  heaters  used  in  the  two  check  cars  were  the  regular 
small  two-piece  banana  heater   ■  Klauer  Model  0  39„     Two  regular  one  piece 
Simplex  charcoal  heaters  were  installed  at  Grand  Forks  in  Car  A  and  one  was 
removed  from  this  car  and  placed  in  Car  F  at  Noyes.     Fuel  capacity  of  the  two- 
piece  heaters  is  2}  pounds  while  that  of  the  standard  one-piece  heater  is 
approximately  3O  lbs. 
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COMMODITY  AND  AIR  TEMPERATURES . 

Ten  commodity  and  two  air  temperatures  were  obtained  by  means  of  distant 
reading  electric  reeietance  thermometers..     The  positions  in  which  these  were 
placed  are  as  follows; 

Position  Designation 

Bottom  bunker  center  line,  head  and  rear  BBCL-H,  BBCL-R 

Top  bunker  center  line^  head  and  rear  TBCL-H,  TBCL  R 
Bottom  bunker  eastside  over  corner  of  pipe^  head  and  rear    BBESH,  BBES  R 

Top  quarter  length,  centerline,  head  and  rear  TqCL  H,  TQGL-R 

Bottom  over  coil  intake,  near  doorway  BOT  intake 

Bottom  over  coil  return,  near  doorway  BOT,  return 

Top  Liquidometer  bulb  position  (Air)  Top  Liquidometer 

Bottom  Liquidometer  bulb  position  (Air)  BOTo  Liquidometer 

Bottom  fruit  temperatures  were  taken  by  inserting  a  resistance  thermometer 
in  a  banana  in  the  bottom  hand  of  the  bunch  nearest  the  desired  position. 
The  distance  above  the  floor  rack  was  from  10  to  12  inches,.     Top  positions  were 
in  a  top  banana  of  one  of  the  top  layer  bunches  which  were  placed  horizontally 
on  the  upright  bunches  and  were  approximately  U5"  above  the  floor  rack.  The 
designations  in  respect  to  head  and  rear  ends  and  east  side  were  valid  only  as 
far  as  Chicago o     Here  the  cars  were  reversed  during  switching  and  they  were  in 
reversed  position  for  the  balance  of  the  trip^     However,  the  starting  desig- 
nation was  used  in  the   tableso     All  the  underslung  heaters  were  on  the  east 
aide  of  the  cars  leaving  New  Orleans  and  the  intake  and  return  to  the  coils  were 
also  on  that  side.     Fruit  temperatures  were  taken  at  the  floor  level  just  above 
the  warmer  inlet  and  cooler  outlet  of  the  coil  to  measure  their  effect  on  fruit 
temperature.     Commodity  and  air  temperatures  were  taken  at  the  same  positions  in 
all  cars  to  facilitate  comparison  of  temperatures,,     Liquidometer  air  temperatures 
tiere  checked  by  placing  a  resistance  thermometer  adjacent  to  the  Liquidometer 
bulbs      Here  again  the  same  positions  were  also  used  in  the  check  cars  even  though 
they  were  not  equipped  with  Liquidometers. 

Fruit  (pulp)  temperatures  were  read  by  Fruit  Dispatch  Company  messengers  at 
all  regular  inspection  stations.     These  temperatures  were  taken  with  hand  thermo- 
meters in  bananas  near  the  bottom  and  at  the  top  of  bunches  at  the  doorway  in 
accordance  with  the  regular  inspection  practice.     Ventilators  were  manipulated 
and  heaters  lit  in  accordance  with  the  temperatures  shown  by  these  inspections. 

LOADING  AND  ROUTING 

The  test  cars  were  loaded  between  U:U5  FM      and  10; 30  PM  on  February  I3 
The  bananas  were  of  the  Fortuna  variety  and  were  in  excellent  conditiono  All 
loads  were  identical  and  consisted  of  1  l/S.  layers  of  stems      Stems  in  the 
bottom  layer  were  placed  uprignt  on  the  stalka  in  alternate  rows,  while  the 
top  layer  was  placed  horizontally  in  a  T  shape  at  each  end  of  the  car.  In 
other  words,  2  stems  were  laid  crosswise  of  the  car  over  the  k  end  stacks  at  each  ' 
end  of  the  car  then  one  stem  at  the  centerline  over  the  next  U  or  5  stacks, 
making  from  12  to  lU  stems  in  the  second  layer  at  each  end.     In  addition  2  "Key" 
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bunches  were  placed  crosswise  of  the  load  at  the  doorway-     These  worked  down  to  the 
floor  racks  as  slack  develops     in  the  load  in  transit.     This  type  of  loading  is 
called  "one  and  one  half"  ana.  the  numlDer  of  rows  or  stems  in  the  top  Ipiyer  in  each 
end  as  12  and  12  flat  or  ik  and  lU  flat.     The  stem  size  was  "light  average  nines" 
or  having  nine  or  more  hands  per  stem.     Complete  loading  data  are  shown  in  table  1. 

The  cars  were  assembled  at  Sty  Dock  yards  (JiJew  Orleans)  and  the  first  tem- 
perature reading  was  taken  at  3  AM  February  1^+.     The  train  was  made  up  and 
departed  at  6:55  Routing  was  IC,   CB&Q,,   G.N.  and  Midland  Bailroads.  Total 

elapsed  time  from  New  Orleans  to  Winnipeg  was  II9  hours  5  minutes  of  which  6I  hrs. 
1+5  minutes  (52^)  was  running.     As  previously  noted  the  train  was  wyed  in  Chicago 
resulting  in  a  reversal  of  all  the  test  cars.     In  the  check  cars,  heaters  were 
placed  in  what  was  the  actual  head  end  after  turning  but  this  was  the  rear  end  when 
leaving  New  Orleans  and  the  designation  of  positions  in  the  temperature  tables. 
This  must  be  kept  in  mind  when  studying  the  temperatures  in  these  two  cars. 

TEST  PEOCEDURE 

Rear  vents  were  opened  2"  with  the  ventilators  resting  on  the  irons  in  all 
cars  prior  to  departure  from  New  Orleans  since  fruit  temperatures  were  a  little 
warmer  than  desired,  about  bO",   6  to  10  hours  after  loading.     Cooler  weather 
was  encountered  on  the  day  of  departure  (Feb.   ih)  and  temperatures  down  to  freez- 
ing at  Memphis  were  experienced  early  the  following  morning.     By  this  time  the 
fruit  temperatures  in  all  cars  except  E  had  dropped  about  3  degrees  so  that 
vents  were  closed  at  this  point.     As  car  E  had  slightly  higher  temperatures,  one 
vent  was  left  open  to  the  next  regular  inspection  point  at  Fulton,  Ky.  when  it 
was  also  closed.     Vents  on  all  cars  remained  closed  for  the  balance  of  the  trip, 

■  All  of  the  heaters  were  fueled  with  60  lbs.  of  charkets  at  Fulton  Ky.  even 
though  they  were  not  lit  at  this  point.     Upon  arrival  at  Markham  Yards,  Chicago, 
fruit  temperatures  and  a  forecast  of  zero    wsather     overflight  indicated  the  need 
for  heat-     Accordingly,   one  portable  heater  was  installed  in  a  bunker  of  each 
check  car  and  all  heaters  were  lit.     The  draft  on  underslung  heaters  with  thermo- 
etetic  control  was  set  on  positLcri  6  while  on  the  manually  controlled  it  was  set 
on  2.     Subsequent  changes  in  draft  setting  were  made  in  accordance  with  fruit 
temperature  and  are  shown  in  the  individual  heater  record  sheets  (Tables  10  to  I6) . 
The  thermostat  in  car  A  apparently  was  not  operating  properly  as  temperatures 
could  not  be  maintained  in  the  car  even  after  setting  it  up  to  70°.     Therefore  at 
Grand  Forks,   two  portable  heaters  were  installed  in  the  bunkers  and  the  under- 
slung heater  draft  set  at  zero  to  extinguish  it.     Low  temperatures  in  car  F  made 
it  necessary  to  install  a  portable  heater  in  that  car  at  Noyes. 

The  resistance  thermometers  were  read  at  all  terminal  stops  or  oftener  and 
averaged  3  per  day.     Doorway  commodity  temperatures  and  Liquidometer  readings 
were  taken  and  the  fruit  inspected  at  the  regular  banana  inspection  stations. 
These  were  Jackson,  Memphis,  Fulton,  Bluford,   Chicago,  E.  Dubique,   St.  Paul, 
Grand  Forks  and  Winnipeg.     Supplementary  inspections  were  made  by  the  test 
party  at  Fargo  and  Noyes.     A  final  inspection  and  ten^ierature  reading  was  made 
at  Winnipeg  just  prior  to  unloading,  and  final  inspection  of  heaters  was  made 
Juit  after  unloading. 


DISCUSSION  OF  RESULTS 


The  weather  at  New  Orleans  was  about  normal  during  loading.     Cooler  weather 
was  encountered  the  first  day  in  transit,  with  a  low  of  32°  that  night.  Tem- 
peratures were  about  normal  for  the  balance  of  the  trip  with  a  low  of  18"  below 
zero  upon  arrival  in  Winnipeg,     See  Figure  1  for  the  outside  air  teraperatureso 
In  general,   the  weather  was  favorfcble  for  a  heater  test  of  this  nature „ 
Manually  Controlled  Underslung  Heaters 

The  manually  controlled  underslung  heaters  in  cars  D  and  G  operated  satis- 
factorily and  maintained  desired  fruit  temperatures  in  the  car.     In  Car  D,  the 
initial  draft  setting  of  2  was  sufficient  to  raise  load  temperatures  from  5U® 
to  57°  when  outside  temperatures  were  as  low  as  -  5"^-     However,  a  drop  of  1  1/2** 
between  Fargo  and  Grand  Forks  promrted  tne  re-setting  of  tne  draft  to  k.  This 
was  changed  to  6  at  Winnipeg  the  next  day  in  order  to  insure  temperatures  between 
55  and  60°  prior  to  unloading,   the  next  morning.     (Table  I3)     Fuel  consumption  was 
approxi'Tiately  70  lbs.    for  the  burning  period.     Fruit  temperatures  were  very 
uniform  (Fig.  5)  with  practically  no  difference  between  the  average  top  and 
bottom  positions.     At  the  first  inspection  after  lighting  the  heater  in  car  G.  the 
draft  was  moved  up  to  position  6  because  of  a  drop  of  1  1/2*  in  load  temperatures. 
This  resulted  in  5°  rise  in  temperature  by  St.  Paul  12  hours  later  and  the  draft 
was  re-set  to  2.     Below  zero  weather  by  the  next  morning  resulted  in  a  slight 
temperature  drop  and  the  draft  was  advanced  to  position  k  at  Fargo.     An  addition- 
al slight  loss  in  temperature  during  that  day  prompted  advances  of  the  draft 
positions  to  6  and  ] ,     (Table  I6)     Commodity  temperatures  were  very  uniform  as 
shown  in  Fig„   8.     A  total  of  approximately  ICQ  lbs.  of  fuel  was  consumed.  The 
heater  on  car  F  was  also  manually  controlled  but  apparently  there  was  some 
obstruction  to  the  flow  of  liquid  as  the  temperature  could  not  be  maintained. _!/ 
Ab  shown  in  Table  I5  the  original  draft  setting  of  2  at  Chicago  was  advanced  to 
6  at  E.  Dubuque  but  re-set  to  2  at  Sto  Paul  after  a  satisfactory  increase  in  load 
temperatures.     Further  drops  in  load  temperature  during  the  below  zero  outside 
temperatures  that  followed  could  not  be  stopped  by  opening  the  draft  wider  so  a 
portable  charcoal  heater  (taken  from  car  A)  was  installed  at  Noyes.     This  raised 
temperatures  inside  satisfactorily  so  the  portable  heater  was  removed  at  5  PM 
the  same  day.     The  underslung  heater  maintained  a  satisfactory  temperature  over- 
night till  unloading  the  next  morning  although  commodity  temperatures  dropped 
2  1/2°  during  that  time.     A  total  of  110  Ids.  of  fuel  was  burned  in  the  under- 
slung heater  while  the  amount  in  the  portable  was  not  determined.  Temperature 
curves  for  this  car  (Fig,   7)  clearly  show  the  effects  of  the  portable  heatero 
In  general  the  temperatures  were  excellent  in  these  carSo 


1/  As  noted  previously,   this  heater  was  operated  manually  although  equipped  v/ith 
a  thermostat  and  heat  exchanger.     Subsequent  examination  of  the  thermostat 
valve  by  the  majiuf acturers'   representatives  indicates  tnat  the  valve  was  apparently 
not  in  full  open  position  resulting  in  the  bypassing  of  some  of  tne  neated 
fluid  through  the  heat  excirianger  which  reduced  the  temperature  of  the  fluid  in 
the  entire  system.     This  lowered  tenperature  was  apparently  the  cause  of  the 
inability  to  maintain  car  temperatures  daring  very  cold  outside  air  temperatures. 
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Thermostatically  Controlled  Under  slung  Heaters 

Cars  A  and  B  were  thermostatically  controlledo     Car  B  performed  very  satis- 
factorily as  shown  by  the  record  in  Table  11 »    As  indicated  the  thermostat  was 
reset  from  55  to  50®  because  of  an  apparent  faulty  calibration  but  its  perfor- 
mance for  the  balance  of  the  trip  was  satisfactory »    Although  the  draft  was 
advanced  to  7  on  the  aftfernoon  prior  to  unloading  there  was  a  half  degree  drop 
In  top  dooi'Way  temperatures,,     The  cjars  were  standing  most  of  this  period  and 
the  lack  of  car  motion  apparently  rednred  the  burning  rate  of  the  heaters., 
Commodity  teniperatures  are  presented  in  Figo  3         again  show  the  effects  of 
the  fan  Bo    •'Although  the  heater  of  car  A  appeared  to  be  burning  satisfactorily^ 
it  was  apparent  at  the  first  inspection  at  East  Dubuque g  (Table  10)  that  the 
car  was  not  heating  properly  2/ »     The  draft  was  kept  at  position  6  and  the 
thermostat  was  re- set  to  60*  and  a  slight  rise  in  commodity  temperatures  was 
noted  at  St„  Paulo     The  draft  then  was  set  back  to  Uo     The  next  morning  at 
Fargo  banana  temperatures  were  down  another  half  degree  and  the  thermostat 
was  set  up  to  JO"         ^^'^  draft  to  7°        further  drop  was  noted  at  Grand  Forks 
so  2  portable  heaters  were  installed  and  the  underslung  heater  exting lishedo 
Temperatures  in  the  car  rose  rapidly  so  one  heater  was  removed  11  hours  later 
at  Noyes  and  one  left  in  until  unloading,.     The  effects  of  lighting  the  port- 
able heaters  may  be  clearly  seen  in  Fig.  2»     Top  and  bottom  fruit  temperatures 
were  quite  uniform  throughout  the  test  and  only  started  to  spread  after  the 
portable  heaters  were  installed  and  during  the  standing  period  in  Winnipeg. 
Fig,  2  shows  the  excellent  temperature  record  of  car  Bo 

CHECK  CAfiS  WITH  PORTABLE  HEATERS  IN  TffiS  BUNKERS 

The  two  check  cars  (C  and  E)  nad  excellent  temperature  records  as  shown 
in  Figs,  k  and  6.    The  heater  records  are  as  given  in  Tables  12  and  ik  and  show 
a  much  lower  fuel  consumption  than  any  of  the  underslung  heater  cars.     Car  C 
used  an  estimated  27  lbs,  while  car  E  used  25  IbSo  as  compared  with  a  minimum 
of  70  IbSo  for  the  others o    As  has  been  shown  in  previous  tests,  the  use  of 
regular  charcoal  heaters  in  fan  cars  provide  very  satisfactory^  temperatures. 

Inspection  of  the  cars  at  destination  showed  all  loads  to  be  in  good  order 
with  a  minimum  of  shifting  and  damage „     The  bananas  were  in  excellent  condition, 
being  fresh  and  green  with  a  very  small  percentage  of  the  fruit  turning  or  ripe 
as  shown  below: 


Car 

No,  of 

Stems 

Ripe 

Turning 

A 

2 

7 

B 

5 

15 

C 

1 

26 

D 

2 

10 

S 

k 

3 

F 

16 

2 

C 

12 

2 

2/  Examination  of  the  thermostat  valve  by  the  manufacturers' representatives  in- 
dicates that  a  condition  similar  to  that  found  in  Car  i  existed  with  lowered 
fluid  temperature  being  unable  to  maintain  proper  car  temperature. 

I 
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Unloading  conditions  varied  from  complete  exposure  at  some  locations  where 
the  car  doors  were  open  to  the  outside  air  and  the  stems  were  carried  out  across 
the  unloading  platform  to  complete  protection  at  others  when  a  canvas  enclosure 
around  the  car  door  and  dock  area  has  been  provided.. 

Very  little  difference  in  temperature  was  noted  in  fruit  loaded  over  the 
intake  end  of  the  heating  coil  as  compared  with  that  over  the  outlet.  The 
maximum  spread  was  found  in  Car  G-  when  the  difference  was  only  2  to  3°<-  '^^^ 
rest  of  the  cars  showed  1**  or  les8„     This  slight  difference  was  apparently  due 
to  the  strip  of  insulation  placed  over  the  pipe  from  its  intaike  point  to  the 
end  of  the  car  on  that  side  of  the  coil. 

Table  9  presents  air  tempeisttures  obtained  by  the  Liquidometers  and  the 
corresponding  resistance  thermometers  at  the  top  and  bottom  doorway  positions, 
and  the  banana  temperatures  at  the  doorway  obtained  by  the  use  of  hand  thermo- 
meters at  regular  inspection  stations o     The  data  shows  that  the  Liquidometer 
and  corresponding  resistance  thermometer  temperatures  were  in  close  agreement 
while  the  fans  were  in  operation.     However  when  the  cars  were  standing  in 
Winnipeg  top  air  temperatures  as  indicated  by  resistance  thermometers  rose  rather 
rapidly  while  the  Liquidometer  temperatures  appeared  to  lag  behind,     (Cars  A,!' 
and  G)     Top  doorway  fruit  temperatures  were  nearly  identical  with  top  air  tem- 
peratures while  the  fans  were  running  but  showed  a  considerable  lag  upon  stand- 
ing at  Winnipeg  especially  in  cars  with  the  portable  end  bunker  heaters.  This 
was  probably  due  to  the  air  temperature  being  measured  at  the  ceiling  while 
fruit  temperatures  were  taken  only  U5"  from  the  floor  racks  considerably  below 
the  ceiling  position..     When  air  temperatures  at  the  bottom  of  the  load  dropped 
in  some  of  the  cars  while  standing,  the  fruit  in  this  position  remained  much 
higher.     In  this  case  the  fruit  was  10  to  12  inches  above  the  floor  rack  where- 
as the  air  temperature  was  taken  below  the  floor  rack.     In  general  it  appears 
that  the  air  temperatures  indicated  by  the  Liquidometer  positions  at  the  doorway 
is  very  close  to  the  corresponding  fruit  '-emperaturea  at  the  top  and  bottom  of 
the  loado 

SUMMARY  OF  RESULTS 

In  general,  fruit  temperatures  in  the  cars  equipped  with  the  underslung 
heater  were  very  uniform.     Some  trouble  was  encountered  with  the  operation  of 
this  heater  when  equipped  with  a  thermostatically  controlled  valve.  However, 
the  manually  controlled  heater  operated  satisfactorily  and  it  is  believed 
they  will  be  entirely  adequate  for  use  in  banana  service.    Manual  control  of 
the  heater  was  based  on  fruit  temperatures  obtained  at  the  regular  banana 
service  inspection  points.     Similar  control  can  also  be  maintained  by  the  use 
of  top  and  bottom  air  temperatures  as  shown  by  Liquidometer  thermometers  and 
use  of  the  Canadian  National  Railway  perishable  traffic  rules  governing  the 
operation  of  this  type  of  heater.     The  underslung  heater  may  be  serviced  and 
inspected  more  easily  than  portable  heaters  in  the  bunkers  as  they  may  be 
reached  from  the  ground,     No  poisonous  fumes  enter  the  loading  space  nor  is 
there  danger  of  accelerated  ripening  due  to  ethylene  gas  in  the  products  of 
combustion.    However,  in  this  test  there  was  no  evidence  of  advanced  ripening 


-g- 

in  care  using  portable  heaters  in  the  "bunkers,,    Very  satisfactory  and  uniform 
temperatures  were  obtained  in  the  two  check  cars  containing  portable  charcoal 
heaters  in  the  bunkers  in  conjunction  with  car  fans.     The  fans  also  were 
undoubtedly  instrumental  in  maintaining  uniform  temperatures  in  the  underslung 
heater  cars.     Doorway  fruit  temperatures  taken  by  hand  thermometers  at  in- 
spection points  were  in  close  agreement  with  the  Liquidometer  readings  in 
practically  all  cases.    Fuel  consumption  of  the  portable  heaters  was  consider- 
ably less  than  the  underslung  heaters. 
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Tatle  Hoo  10 


HEATER  INSPECTION  DATA 


Test  Code  No»   A_ 

Car  No„    I C -^0^9 3 


Thermostat  Setting 
Fans  On  Drains 


Heater  Luminator-Mitchel 


Placement  Underslung  


Inspected  at      Date  Time 


OST 

5/ 


Tempo 

Doorway  pulp 
Top  Bote 


Burner 
Opera- 
tion 


Fuel 
added 


Fuel  m 
Heater 


Remarks 


unde  r4Port- 


able 

'.ucago 

16 

2P 

30" 

54 

54 

Lit 

bO  iDSo 

I.  Dubuque 

17 

0' 

52 

52 

Bi/ 

St.  Paul 

17 

6P 

53 

53 

B 

20 

Ibso 

Fargo 

18 

"5* 

52.5 

52o5 

B 

-rand  Forks 

18 

2P 

0* 

52 

52 

B 

;yeB 

19 

U 

..14.0 

57 

55 

Dli/ 

B 

■»i.iinipeg 

19 

52 

56 

D 

B  15 

Ibso 

20 

7A 

10® 

59 

56 

D 

B 

25  Ibso 

Draft  set  at  6 

Reset  Thermostat 

to  60 » 
Reset  Draft  to  U 

Reset  Thermostat 
to  70**  Reset 
Draft  to  7 
Close  off  under- 
slung   Install  2 
port.  1  eao  end(l) 
Remove  rear  heat- 
er (2) 

to  portable  heat- 
er 

10  AM  unloading 


(underslung)  inspection 
no  record 
portable 

Estimated  total  fuel  consumed  =  JQ  lbs.,  (both  heaters) 


(1)  Simplex  1  piece  -  Fast  draft 

(2)  No  record  of  fuel  consumed  on  heater  removed. 
^3)  Burning 

(4)  Dark 

(5)  Outside  temperature 


Table  Ho.  11 
HEATIB  IS8PICTI0H  M1EA. 


Test  Code  Noo      B  Thermostat  Setting  55°         Heater  Lvtminato r -Mit chel 

Tar  Ho.  IC-^0337   Fans  On      Drains  Plugged      Placement  Underslung 


|l  Inspected  at 

Date 
Feb, 

Time 

OST 

3/ 

Temp  0 

Doorway  pulp 
Top         Bo  to 

Burner 
Opera- 
tion 

Fuel 
added 

Fuel,  in 
heater 

EemarlcB 

[1  Chicago 

16 

2P 

30 « 

5U 

55 

Lit 

60  lbs. 

Draft  set  at  6 

Eo  I>ubuque 

17 

6a. 

0® 

55 

56 

B  2/ 

OK 

St  Pail 

TBLtgO 

17 
IS 

6P 
9A 

57 
52 

60 
58 

B 
B 

20  IbSo 

Reset  Thermo- 
stat to  50®(l) 
Reset  Draft  to>* 

OK 

1  Orand  Fork  a 

18 

2P 

0«> 

56 

57 

B 

kO  lbs. 

OK 

1  Vinnipeg 

19 

6A. 

-lu" 

55 

55 

B 

OK 

19 

57 

56 

B 

Reset  draf 1 1p 
7 

10  AM  Unload- 

20 

7A 

10° 

56  1/2 

56 

B 

I40  lbs. 

ing  inspection 


Estimated  total  fuel  consumed  80  lbs. 

Reset  to  50*  Thermo  suspected  of  being  5*  off  when  checked  at  New  Orleans.. 
Burning 

Outside  temperature 


faMe  Noo  12 

HEATSH  INSPECTIOH  DATA 

Teat  Code  No.    C  Thermoetat  Setting   Heater  Ilaaer»gnall-039 

Car  Ko.  IC-5OU7O  Fans  On       Draine    Plugged        Placement  Bmikere  (HdrSnd)(l) 


Inspected  at 

Date 
Jebo 

7ime 

08T 

Tempo 

Doorway  palp 

Top  Bofe. 

Burner 
tion 

Fuel 

i&  ^  /V  4ft  j4 

Fuel  in 

V>o  0  4*  A  w 

Bfioarke 

Chicago 

16 

2P 

3D 

55 

55 

Lit  , 

20  IbBo 

Full-Faet  dr&ft 

S ,  Dubuque 

17 

6a 

0» 

55 

5U 

B  2/ 

15 

OX 

St,  Paul 

17 

6p 

28® 

56 

56 

B 

8  lb8o 

12 

OX 

Fargo 

18 

9A 

57 

57 

B 

OK 

Grand  Forks 

18 

2P 

56 

56 

B 

3 

17 

OX 

Winnipeg 

19 

i|P 

56 

56 

B 

15 

-5 

OX 

20 

7A 

10 

55 

55 

B 

19 

10  AM  unloading 

inspection 

Eet.  Total  foUl  coaeoned  -  27  IbSo 

Notes  (l)  Cars  turned  at  Chicago Heater  placed  in  bunker  designated  "rear"  on  temp- 
erature table, 

(2)  &u>ning 

C3)  Outside  temperature 


Table  No„  I3 
HEATER  liMSFECTION  DATA 


Test  Code  No.  D  Thermostat  Setting  None  Heater  Luminator-Mitchel (Manual) 
Car  No.  IC-50U37         Fans    On    Drains    Flagged  Placement  Underslung  


Inspected  at 

Date 

Febo 

Time 

OST 
0  / 

Tempo 

Doorway  pulp 
Top      Bo  to 

Burner 
Opera- 
t  ion 

Fuel          Fuel  in 
added  heater 

Remarks 

Chicago 

lb 

2P 

55 

Lit 

bO  IbSo 

Draft->2 

E.  Dubuque 

17 

6a 

55 

55 

B  1/ 

OK 

St„  Paul 

17 

6p 

28" 

5b 

56 

B 

aO  lbs„ 

OK 

Fargo 

18 

9A 

-5 

57 

57 

B 

OK 

Grand  Forks 

18 

2P 

0" 

55 

56 

B 

30  IbSo 

Draft  reset 

to  U 

Winnipeg 

19 

UP 

+5 

561/2  56  1/2 

B 

Draft  reset 

to  6 

20 

7A 

10 

561/2 

561/2 

B 

UO  IbSo 

10  AM  unload- 

ing  inspec- 
tion 


Estimated  total  fuel  consumed  -  lbs. 


Notes  (1)  Burning 

(2)  Outside  temperature 


Table  No„  ik 

HEATER  INSPECTION  DATA 

Test  Code  No„  E  Thermostat  Setting      None  Heater  Klauer  Baxter( small )039 

Car  No.  IC-5QI4UI  Fans    On        Drains    Plugged        Placement  Bunker  (Hd..  end)(l) 


Inspected  at 

Date 

Feh  0 

Time 

GST 
1/ 

Temp 

Doorway  pulp 

Top  Bote 

Burner 
Opera- 
tion 

Fuel 
added 

Fue  1  in 
heater 

Remarks 



Chicago 

16 

2P 

5^ 

5^ 

Lit 

20  lb8„ 

Full-Fast  draft 

E.  Dubuque 

17 

6a 

o" 

55 

55 

B  2/ 

15 

OK 

St.  Paul 

17 

bP 

28 

57 

56 

B 

8  lbs. 

12 

OK. 

Fargo 

18 

9A 

57 

57 

B 

OK 

Grand  Forks 

18 

2P 

0" 

57 

57 

B 

3 

17 

OK 

Winnipeg 

19 

UP 

57 

56 

B 

5 

OK 

20 

7A 

10* 

56 

56 

B 

18 

10  AM  unload- 

ing  inspec- 
tion 

Estimated  total  fuel  consumed  -  25  IbSo 

Ncbes  (1)  Cars  turned  at  Chicago,,     Heater  placed  in  bunker  designated  "rear"  in  temp- 
ature  tables, 

(2)  Burning 

(3)  Outside  temperature 


Table  No„  I5 


HEATER  INSPECTION  DATA 

Test  Code  Noc,  _F   Thermostat  Setting    None  Heater  Lummator  Mi tchel (Manual) 

Car  No.  BRE  7^398  Fans    On  Drains  Plugged  Placement  Underslung  


Temp» 

Inspected  at     Date    Time  OST    Doorway    Burner  Fuel        Fuel  m 

]iJ       pulp        Operation      added        heater  Remarks 
Top    Bot.  -tEder-tf^rt-IUnder  Ih'o rT''j|Jnder-lPor t- 
 Feb .  ^\  slung  |a.ble  fslung  fable  'fslung  fable  


Chicago 

16 

2P 

30 

52 

52 

Lit 

60  lbs.          Damper  set  at 
2 

E„  Dubuque 

17 

bA 

O** 

51 

51 

B^ 

Draft  reset  to 
6 

St  Paul 

17 

6p 

55 

55 

B 

20  lbs  . 

Draft  reset  to 

Fargo 

18 

9A 

-5 

514 

5U 

B 

2 

-                 Draft  reset  to 

6 

Grand  Forks 

18 

2P 

0" 

53 

531/2 

B 

Uoibs  - 

Draft  reset  to 

Noyes 

19 

lA 

-u« 

53 

53 

B 

7 

20  ]bs.  Draft  OK  in- 

stalled(l)  one 

heater  in  head 

bunker 

Winnipeg 

19 

UP 

+5 

58 

57 

B  B 

20  lbs. 

Draft  OK  at  7 

Remove  port- 

able heater 

20 

7A 

10 

56 

5^ 

B 

30  lbs.             10  AM  unload- 

ing  inspec- 
tion 

Estimated  total  fuel  consumed  110  lbs  (underslung  heater) 
Fuel  consumed  by  portable  v^nknown 

(1)     Simplex  one  piece  heater-full  burning-as  cars  were  turned  at  Chicago  heater  placed 
in  bunker  designated  "rear"  m  temperature  tables 

(2)  Burning 


(3^     Outside  temperature 


Table  No.  l6 


HEATER  INSPECTION  DATA 


Test  Code  No,  q 
Car  No.  BEE  fh^^ q 


Thermostat  Setting  None 
Fans    On      Drains  Plugged 


Heater  I \.uninator-Mitchel( manual) 
Placement     Under slung 


Temp. 

Time    OST      Doorway  pulp    Burner  Fuel 


Fuel  in  Remarks 


Feb. 

2/ 
*F, 

Top 

Bot. 

Opera- 
tion 

added  heater 

Chicago 

lb 

2P 

53 

Ll  t 

bO  lbs 

E.  Dubuque 

17 

6a 

0° 

51 

52 

B  ly 

St.  Paul 

17 

6p 

56 

57 

B 

20  lbs. 

Fargo 

18 

9A 

-5 

55 

56 

B 

Grand  Forks 

18 

2P 

0" 

55 

55 

B 

ho  IbSo 

Winnipeg 

19 

Up 

56 

56 

B 

2D  lbs. 

20 

7A 

10 

57 

57 

B 

kO  lbs 

Draft  reset  to 

6 

Draft  reset  to 
2 

Draft  reset  to 
k 

Draft  reset  to 

6 

Draft  reset  to 
7 

9  AM  unload- 
ing inspec- 
tion 


Estimated  total  fuel  consumed  100  lbs, 


Notes  (1)  Burning 

(2)  Outside  temperatures 
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